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Example of Extensibility
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Additional Example of Extensibility

Consistent family of headers:
· Images will always by decodable (immfJrtal)
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Extensibility Example
• ExtenaIon to a future video system with higher spatial resolution

and frame rate.

FVS
~

~
HOTV

HOTV

FVS
other

spIItJo- -
- - sub••- =--'

c:oIIlPMlaIon
-. MUX

La....:

--- - video

, - .compression +
dlftitAI --

)4

--
dW...(hIgh

tempo''"
~
•

11-

Progressive scanlsquare pixels allow simple spatlo-temporal filter to
decompose FVS signal Into HDTV and the remaining
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Extensibiltiy Example
• ExtensIon of compression algorithm for storage/processing In

studio .
Requirements ·

-- perfect picture after multiple encoding/decoding

-- no frame-to-trame processing .
- ability to do special effects (eg., chroma-key) after

. encoding

•

t
I

.
HDTV

-
1Gb/sec

Studio IComrnss:s
Encoder Studio storage

200Mbis

•

I
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Scalability Example
• For bnaedcast 8ppI1catJons, encoder more complex to give good

plc:l&n ....by but It I. modu".can handle eppllcatlons NqUlring
low encoder cost

I
I
I
I

FOI'mMter/
/

SIre........ u ..J

.... IIDr. L.::l.'7 ...._

Broadcast~er

---------------~I:rl==- h III pl'DDI.'"
I

I --------r-
I I

• ' I ... CornprMsed
i Bit .......

17Mb1sec

HOTV . ,
In

•

\D

.
e-
11

L ~~ ~~~~~~~_~

""simplererlC»der for
camconlerJbusl.... video

• Simply related scanning parameters (to NTSC, PAL) make down coverslon
easy
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Advisory Committee on Advanced Television (ATV) Service
Planning Subcommittee -Working Party 4

Alternative Media Technology and Broadcast Interface

Working Group on Graphic Reference Models
December 1991

Interim Report:

Objective: Develop a set of graphics illustrating criteria and techniques for
measurement of relationships between advanced broadcast television and other
communications media and channels.

Notes on the Illustrations: '

Figure 1. A Standard Reference Model for Interoperability
This chart supports a recommendation for case by case measurement of

. Interoperability of advanced television system proposals in relationship to a ranked
list of all related alternative media and channels. Alternative media and channels
should be ranked in order of importance by weighted economic, social, factors along
practical timelines.

Three evaluation points for each media transformation or channel transmission are 1.
System complexity, 2.Cost of required hardware and software, and 3 .Image and
audio quality .

Four reference layers are shown for analysis of the complexity of each alternative
media transformation. and channel transmission 1.Application, 2.
Picture,3.Compression, and 4.transmission.

Figure 2. Standard Transformations
Three standard transformations for advanced television are shown: 1. ATV Image 'to
listed communications channels and related video media. 2. hierarchical relationships
between ATV and lower resolution television, computer, CD-ROM (MPEG, etc.) and
video telephone. and 3.1mage to Image transformation with equivalent or superior
resolution standard image formats.

Figure 3. A Data Flow Model
Macro-relationships and communications channels are shown for media production,
distribution, and consumption.

Figure 4. A tirneline of deployment of interoperable media and channels and devices.

Figures 5., 6., 7. Bullet point explanations and definitions of the layered model for
measurement of advanced television for interoperable complexity and costs.



Agures 8., 9., 10., 11. Show the layered relationships within two similar proposed
models.

'~ Figure 12. Illustrates a proposed definition of interoperability.

Figure 13. Illustrates a proposed definition of extensibility.

Figures 14. and 15. Illustrate a proposed definition of scalability.

Figure 16. Illustrates the role and benefits of a universal video header.

Contributors:

Virgil Conanan, HBO
Gary Demos, DemoGrafx
Richard Lau, Bellcore
Mike Uebhold, Apple Computer, Chair
Glenn Reitmeir, Sarnoff Labs
Robert Schunemann, DOD
Arpad Toth, Eastman Kodak
Tony Uyetendale, Capital Cities, ABC 12/91



·Apple Computer, Inc. Media Architecture ReMaTCh
I, I' (
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Standard Reference Modelfor Interoperability

HDTV

3. Quality

Reference layers:

• Application

• Picture
• Compression
• Transmission

:!!
<0
c::
CD

FCC ACATS
PS·WP/4
Proposed
work plan
for fy'92

2. Economics

3. Tirneline

Metrics
for Prioritization

1. Social Value
Metrics for each
Transformation

1. Cost

2. Complexity
i

• • Film

~ ~ CATV

~ • VCR

... .. Direct Broadcast Satell ite

... .. CD-ROM

i i ... .. Video Telephone

... .. Educational Multimedia

... ~ Page Graphics

... ~ Medical Images

... ... Scientific Visualization

~ .. Remote Sensing Images

... • Local Packet Networks

... .. Wide Area Packet Nets

.... .. Wide Area Switched Circuits

,i.... ~ Wireless Local Area Nets

12/5/91FCC ACATS PS-WP/4

Ii II .....

M~.~ j



~AP~/e Compute" Inc. MedIIJArchltecr,.~rc~r t

Mike Liebhold I

j

Image
to
Image

• Page Gr.aphics
- Medical Images

- Satellite Images
- Scientific Visualization
- Digital Cinema

et
t

12/5/91

HRS- HDTV

-Computer

CD-ROM

- Analog TV

Plcturephone

Image
to

Channel

• 56-64 kblt I

-ISDN

• 1-2mblt I
-Tl
-JPEG
-MPEG
-DVI
-COl
-C01V

• 2-10mblt
-MPEG2
-Digital vcr
-Skycable DBS
-SkyPix DBS
-Ethernet
-Token Ring

• 6mhz ~
-NTSC
-SuperNTSC

• 7- 8 mhz
-PAL
-SECAM

• 20 -150mblf 1_
-HDTV I, II, III, etc.
-OS3

, -FOOl

• 50 - 600mblf
·SONET,ATM

~ .
Standard Transformations Image to Image i

=:=:=::=:~=====~===~===========:UN
FCC ACATS PS-WP/4
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.,...~~/e Computer, Inc.

A Data-Flow Model

Figure 3

Media Architecture Research

(Camera, Mi9
(MaSS storage)

( computer)

( Film, Othe~.

Copper,
Fber

~- --~ Media Data

Authoring Publishing

Information Services

Consumer - End User

~
Shopping, Transaction ;
Entertainment IfW

ir~ ~lYI@1Jtll1@11i), n..Il'I1ilD~

Academic, Scientiflce, Medical
Professional. Business

1
IL.- Copper,

I Fiber,
I Wireless,

VCR
Mass Storage

Film, Paper
Other•••.

FCC ACATS PS-WP/4 12/5/91 Mike lIebhoId



Media Archltectr Research
\

Timeline Deployment of Interoperable Functionality
t,

HDTV
Cable
VCR
Computer
DBS
CD-ROM
Video Telephcne
Scientific, Medical images
Page Graphics
Integrated Compound Media

TV
Cable
VCR
Computer
DBS
CD-ROM
Video TelephoneTV

Cable
VCR
Computer

•
Functionality

TV

1975 1985 1995 2000
.......

Time" .,.,
cO'
c
(i)

I' 'I ~

FCC ACATS PS-WP/4 12/5/91 M&.~d j



. Oavld

, (~arnoff
Research Center

Com.pressed Di&ital VideQ

\ . '

• Compressed digital television systems are very,
different from analog systems
- they perform a more difficult job, so they are more

complex and have a different structure
- they are more like data communications than television

(as we used to know it) ~.

• The use of compression firmly deconples
transmission (data structures and bit streams) from
production and display standards (pixels)

• A layered model (analagous to th~ "OSI model" of
data communications) is a useful paradigm
- shows, the inherent construction of a CDV system
- identifies different' levels where interoperability occurs

."
cO·
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m
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V1deo Reference SUblayer Funct10ns

App11cat1on: Broadcast1ng, v1deoconference, v1deophone,
educat1on, med1cal 1mag1ng, an1mat1on ...

P1cture: Raster parameters (CIF,aCIF,SIF, CCIR 601 ...)
encrypt10n

Temporal: Fl1ter1ng, subsampl1ng, DPCM, mot1on compensat1on,
3-D 5ubband

Spat1al: Transform, cod1ng, OCT, subband, pyram1d, subsampl1ng

(

Richard Lau
Bellcore

t
I

"cO'
t:
CD
a>

I

j
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V1deo Reference SUblayer Funct10ns (Canttd)

• Code: Var1able length code, run-length code, :ar1thmet1c code
lossless cod1ng

• V1deo packet: Frame structure for carry1ng v1deo
1nformat1on, error correct1on, hand11 ng pr1 or1 ty

• Transw1tch1ng format:
Packet sw1tch1ng: BISON (ATM>, FOOl, LAN, MAN
C1rcu1 t 1ng sw 1tch1 ng: SONET, OS " 053, ISON, SWI FT

• Modulat10n : Depends on phys1cal med1a, examples 1nclude
OOK, PSK,FSK,QAM

(

"cO'
e:
<D

RIchard Lau .....,
Bel1core

t
!

j



»t IDavid Sarnoff Research Center ~ »

( .. Subsidiuy of SRllnlcmationa: (

Digital Video Compression "OSI Layers"
r
I

Picture

Picture
Components II

Codes

Packets

co OJ

Bits 110100111011010101001011

Symbols

"cO'
c
G)

Glenn A. Reltmelsf I co
I

J
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Transcoding
...Low-Level Transcoding Means Low Cost...

t
I

Picture

Picture
Components

Codes

Packets

.Bits

Symbols

~

AA~
-.
CD OJ

-", .
:& .. " ~..:

110100111011010101001011

a

Transcodlng
llII ~

Mh
- ••
[lJDJ(JJ

110100111011010101001011

a
Glenn A. Reitmeier
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Appl1eat1on

P1eture

Compress1on

Transm1ss1on/
SWltchlng/
Storage

D1g1tal V1deo Re.ference Layers

Figure 10

RIchard lau
Bellcore



r-Igure 11

7

6

Sb

Sa

4

3

2

1

Appl1cat1on

PIcture

Temporal
__________ -i

SpatIal

Code

VIdeo Packet

Transwltch Format

Modulat1on

t
VIdeo
CompressIon

TransmIssIon,
Sw1tch1ng,
Storage

~

D1g1tal V1deo Reference SUblayers

RIchard tau
Bellcore



t
Inter-OperabiIity:
The Ability of Devices To Work Together

"Tl
cO'
c:.....
<t>

Q

High Definition
Video Recorders

~
0°

High Definition r--t-I
-- Live Cameras l-.-J'-'

Motion Picture
Film Release

High Definition
Direct-View
Display D

~ ~
Motion Picture Film
Special Effects

High Definition

(

_p~Jectlon

::0--
HOOPUler

l ~

--en Motion Picture
I::E:] Film Cameras

Office Computer

o
~ I

O Production
Computer

~ l

FCC ACATS PS-WP/4

.....
I\)

Gory Demos I



Extensibility:
The Ability of a Format to Advance With Technology

( t,

Extensible Moving Picture Format
..

...
..

• New HDTV"3•
19;1

HDTV1

1995
Year

2000

J
.

New HDTV 2•
2005 2010 2015 2020

The State of the Art Today

New Technical
Development

New Technical
Development

Higher Resolutions ....

Higher Frame Rates ....

Better Color and Contrast ....

More Picture Control By Viewer •

FCC ACATS PS-WP/4

«
c
(

-
(

~~j



Scalability:
The ability to recieve different resolutions and/or frame
rates from a single moving picture format

t
I

, , *

High Definition
Television

Example: Multi-Resolution HDTV:

-...

.1.
'VIdeo'

Quality
'- .)

*
r ~

Computer
Display

l .J

•
Medium

Definition
Television

..

High
Quality
Color
Print

*

...
Moving Picture Data-Moving

Picture
Source

Possible
Sources:
Broadcast
Satellite
Cable
Fiber
Computer Network
Computer Disk
Optical Disk
Video Tape

ci
(

(

FCC ACATS PS-WP/4 GaryDemos I
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Scalability:
The ability to recieve different resolutions and/or frame
rates from a single moving picture format

'"High Quality
Display

\... .)

(twice Video Quality)

Example: Kodak Photo-CD

Film ~~~
.....

~

Computer
or Player

/
( ~Video

~ ~QU8I1tY""

High
Quality
Color
Print

(four times Video Quality)

cC
C

<t
-

I' 'I 0

FCC ACATS PS-WP/4 ~D_ j


